Expression of LAP, a SecA2-dependent secretory protein, is induced under anaerobic environment.
Listeria adhesion protein (LAP), an alcohol acetaldehyde dehydrogenase homolog (lmo1634) in Listeria monocytogenes, promotes bacterial adhesion to intestinal epithelial cells in vitro. Investigation of the effect of anaerobiosis, an intrinsic gastrointestinal condition, on LAP expression and LAP-mediated infection should elucidate its significance during intestinal infection. The influence of anaerobiosis on LAP expression was determined by growing L. monocytogenes wild type (WT), and lap-deficient (KB208) and -complemented (CKB208) strains anaerobically and monitoring LAP in secreted, cell wall, and whole-cell protein fractions. The effect of anaerobiosis on LAP-mediated infection was evaluated in cell culture adhesion assays and mouse infection models. Additionally, the role of secretory system SecA2 in LAP secretion was investigated. Anaerobic growth induced significant increases in level of lap transcript and protein secretion, and secretion was SecA2-dependent. Anaerobiosis facilitated greater LAP-mediated adhesion of L. monocytogenes to cultured intestinal cells. Oral administration of WT, KB208 and CKB208 to mice confirmed that LAP is essential for full virulence, and anaerobically-grown WT exhibited greater translocation to liver and spleen relative to aerobically-grown organisms. LAP, a SecA2-dependent secreted virulence factor, plays an important role during intestinal infection, particularly when L. monocytogenes is subjected to an anaerobic environment.